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(54) COMMUNICATION DEVICE

(57) A transmitter (7) comprises a main body case
(20), a controller (13) that is provided inside the main
body case (20), a communication unit (17) that is con-
nected to the controller (13), and an elongated antenna

unit (18) that is connected to the communication unit (17).
The antenna unit (18) is disposed along an inner wall
surface (20aa) of the main body case (20).
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Description

TECHNICAL FIELD

[0001] The present application relates to a communi-
cation device that performs communication using an an-
tenna unit.

BACKGROUND ART

[0002] The configuration of a conventional communi-
cation device is as follows.
[0003] A conventional communication device had a
configuration comprising a main body case, a controller
provided in the main body case, a communication unit
connected to the controller, and an antenna unit connect-
ed to the communication unit, in which the antenna unit
was used for communication with external devices.
[0004] Such a communication device is used, for ex-
ample, in a biological information measuring device that
continuously measures a blood glucose level, in which
the measured blood glucose level is transmitted to a mo-
bile telephone using a communication device (for exam-
ple, Patent Literature 1 given below).
[0005] The biological information measuring device is
worn on the patient’s arm continuously for one to two
weeks in order to continuously measure the blood glu-
cose level. Since it is always worn on the patient’s body,
there is a need for a biological information measuring
device that is as small as possible.
[0006] Therefore, the communication device, including
the antenna unit, also needs to be made smaller.

CITATION LIST

PATENT LITERATURE

[0007] Patent Literature 1: Japanese Unexamined Pat-
ent Application Publication No. 2013-523217

SUMMARY

TECHNICAL PROBLEM

[0008] A problem encountered with the above conven-
tional example is that the communication device ends up
being large.
[0009] Specifically, with a conventional communica-
tion device, the controller, the communication unit, and
the antenna unit are all mounted on the same substrate.
[0010] The antenna unit may be adversely affected by
any metal that may be nearby. For this reason, a special
area is provided around the antenna unit where other
components that contain metal (such as a control micro-
processor, a communication IC, a battery, etc.) are not
mounted. As a result, the size of the substrate is in-
creased in proportion to the special area for isolating the
antenna unit from other components containing metal,

so the communication device ends up being larger.
[0011] In view of this, it is an object of the present in-
vention to make a communication device including an
antenna unit smaller than in the past.

SOLUTION TO PROBLEM

[0012] In order to achieve this object, the communica-
tion device of the present invention comprises a main
body case, a controller that is provided inside the main
body case, a communication unit that is connected to the
controller, and an elongated antenna unit that is connect-
ed to the communication unit. The antenna unit is dis-
posed along an inner wall surface of the main body case.
[0013] This configuration achieves the stated object.

ADVANTAGEOUS EFFECTS

[0014] In the present invention, the elongated antenna
unit is disposed along an inner wall surface of the main
body case.
[0015] Accordingly, the antenna unit is disposed at a
position that is away from other components that contain
metal, that is, along an inner wall surface. Therefore, the
substrate on which other components containing metal
are mounted does not have to be provided with an area
around the antenna unit in which necessary components
containing metal are not mounted, as opposed to the
conventional practice.
[0016] As a result, the size of the substrate can be re-
duced, so the communication device can be more com-
pact.

BRIEF DESCRIPTION OF DRAWINGS

[0017]

FIG. 1 is an oblique view of a biological information
measuring device to which the transmitter according
to Embodiment 1 of the present invention has been
applied;
FIG. 2 is a diagram showing the mounted state of
the biological information measuring device in FIG.
1;
FIG. 3 is an exploded oblique view of the biological
information measuring device in FIG. 1;
FIG. 4 is a control block diagram of the transmitter
in FIG. 1;
FIG. 5 is an exploded oblique view of the transmitter
in FIG. 1;
FIG. 6 is a front view of the control substrate in FIG. 5;
FIG. 7 is an oblique view in which the control sub-
strate in FIG. 6 has been assembled; and
FIG. 8 is a cross section along the A-A line in FIG. 5.

DESCRIPTION OF EMBODIMENTS

[0018] Embodiments of the present invention will now
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be described in detail with reference to the drawings.
[0019] In the following embodiments, "upper" and "low-
er" represent "upper" and "lower" in the usage state of
the biological information measuring device 1 shown in
FIG. 2 (the state of being attached to the patient’s body 2).

Embodiment 1

[0020] FIG. 1 shows a biological information measur-
ing device 1 for performing continuous blood glucose
measurement. As shown in FIG. 1, the biological infor-
mation measuring device 1 continuously measures the
blood glucose level every five minutes for one to two
weeks while being attached to the upper arm 2 of the
patient, for example. This makes it possible to ascertain
tendencies in the patient’s blood glucose state, and the
blood glucose state when sleeping.
[0021] FIG. 2 is a cross section of the biological infor-
mation measuring device 1 in the state of FIG. 1.
[0022] As shown in FIG. 2, a needle-shaped sensor 3
protrudes from the lower surface of the biological infor-
mation measuring device 1. The sensor 3 is left in an
upper arm 2, in a state in which the tip has reached the
skin tissue 4. This sensor 3 is used to continuously meas-
ure the concentration of glucose in the interstitial fluid
(blood glucose level).
[0023] FIG. 3 shows a configuration of the biological
information measuring device 1.
[0024] As shown in FIG. 3, the biological information
measuring device 1 comprises a base unit 5, a sensor
unit 6, and a transmitter 7 (an example of a communica-
tion device).
[0025] The base unit 5 is formed in a disk shape from
a resin. An adhesive portion 8 is provided on the lower
surface of the base unit 5 to make it easy to attach to the
patient’s skin. A cylindrical sensor unit mounting portion
9 is provided near the center of the base unit 5. The sen-
sor unit 6 is mounted on the sensor unit mounting portion
9.
[0026] The sensor 3 is attached to the sensor unit 6
such that the needle-shaped sensor 3 projects from the
lower surface.
[0027] The transmitter 7 is formed in a dome shape
from a resin. The configuration of the transmitter 7 will
be described in detail below.
[0028] The mounting of the biological information
measuring device 1 will now be described with reference
to FIGS. 2 and 3.
[0029] First, the patient mounts the base unit 5 in FIG.
3 on the upper arm 2, with the adhesive portion 8 serving
as the bonding surface.
[0030] Next, the patient uses a sensor mounting device
(not shown) to mount the sensor unit 6 on the sensor unit
mounting portion 9 of the base unit 5. Then, the sensor
3 punctures the upper arm 2, and is left in the upper arm
2 (see FIG. 2).
[0031] The lower portion of the transmitter 7 is then
fitted into an annular fitting portion 10 of the base unit 5,

at which point the mounting of the biological information
measuring device 1 is complete. At this time, a connec-
tion terminal 11 of the sensor unit 6 is electrically con-
nected to a measurement unit 12 (see FIG. 4) of the trans-
mitter 7.
[0032] FIG. 4 shows a control block diagram of the
transmitter 7.
[0033] The measurement unit 12 to which the sensor
unit 6 is connected is electrically connected to the con-
troller 13. A battery 14, a temperature sensor 15, a stor-
age unit 16, and a communication unit 17 are electrically
connected to the controller 13. An antenna unit 18 is elec-
trically connected to the communication unit 17.
[0034] The battery 14 is provided inside a main body
case 20 and supplies power to the various units connect-
ed to the controller 13. More specifically, the battery 14
is disposed on a first substrate 22 that is attached to the
bottom surface of a lower case 20b of the main body case
20 (see FIGS. 5 and 6).
[0035] With the biological information measuring de-
vice 1, the measurement unit 12 measures the blood glu-
cose level using the sensor unit 6 at predetermined time
intervals (such as every 5 minutes). The controller 13
corrects the blood glucose level on the basis of the tem-
perature sensed by the temperature sensor 15, and
stores the blood glucose value in the storage unit 16.
[0036] When the controller 13 operates the communi-
cation unit 17, the communication unit 17 transmits var-
ious kinds of information, including the measurement val-
ues stored in the storage unit 16, to an external device
(such as a mobile telephone 19) via the antenna unit 18.
[0037] The basic configuration and operation in this
embodiment are as described above.
[0038] The configuration of the transmitter 7 in this em-
bodiment will now be described in detail.
[0039] The transmitter 7 occupies a large part of the
biological information measuring device 1, as shown in
FIG. 3. In this embodiment, the biological information
measuring device 1 is made smaller by reducing the size
of the transmitter 7.
[0040] As shown in FIGS. 5 and 6, the transmitter 7
comprises a dome-shaped main body case 20 and a base
substrate 21. The base substrate 21 has a circular first
substrate 22, a connector 23, a circular second substrate
24, a linking unit 25, and an antenna unit 27 (see FIGS.
5 and 6).
[0041] The main body case 20 has a resin upper case
20a and a resin lower case 20b. The upper case 20a is
formed in a dome shape having an opening on the lower
surface side, and has an inner peripheral surface (inner
wall surface) 20aa inside a cylindrical shape as shown
in FIG. 8. The lower case 20b is formed in a cylindrical
shape with a bottom, and the upper case 20a is attached
so as to cover the upper part as shown in FIG. 5.
[0042] FIG. 5 shows the internal configuration of the
transmitter 7, showing a state in which the upper case
20a has been removed. The base substrate 21 is dis-
posed inside the lower case 20b.
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[0043] FIG. 6 is a developed view of the base substrate
21 in FIG. 5.
[0044] As shown in FIG. 6, the base substrate 21 is
configured to include a circular first substrate 22, a con-
nector 23, and a circular second substrate 24.
[0045] The first substrate 22 is disposed substantially
parallel to the bottom surface of the main body case 20
(the lower case 20b) (see FIG. 8). Also, on the first sub-
strate 22, the measurement unit 12 is disposed on the
first end side (the right side in FIG. 6), and two batteries
14 are disposed on the second end side, which is the
opposite side (the left side in FIG. 6). That is, the first
substrate 22 is an analog substrate on which analog com-
ponents for performing measurement are disposed.
[0046] The connector 23 is formed in a rectangular
shape, and links the first substrate 22 and the second
substrate 24 on its long side. Also, as shown in FIGS. 7
and 8, the connector 23 is disposed in the gap between
the first substrate 22 and the second substrate 24, which
are disposed substantially in parallel with each other, so
as to be substantially perpendicular to the first substrate
22 and the second substrate 24.
[0047] Like the first substrate 22, the second substrate
24 is disposed substantially parallel to the bottom surface
of the main body case 20 (the lower case 20b). As shown
in FIG. 6, the second substrate 24 is configured to include
a component substrate 24a provided on a first end side,
a ground substrate 24b provided on a second end side
(the opposite side), and a linking unit 25 that links these
two substrates 24a and 24b.
[0048] As shown in FIG. 7, the component substrate
24a and the ground substrate 24b are folded around the
rectangular linking unit 25, and are provided substantially
parallel to each other with the linking unit 25 interposed
therebetween. The component substrate 24a is linked to
the first substrate 22 via the connector 23. Also, as shown
in FIG. 6, the component substrate 24a and the ground
substrate 24b are symmetrically disposed with the linking
unit 25 interposed therebetween.
[0049] In the second substrate 24, the controller 13,
the temperature sensor 15, the storage unit 16, and the
communication unit 17 are disposed on the component
substrate 24a. A ground 26 is disposed over substantially
the entire surface on the ground substrate 24b. That is,
the second substrate 24 is a digital substrate on which
digital components such as the controller 13 and the tem-
perature sensor 15 are disposed.
[0050] Thus, in the base substrate 21, the first sub-
strate 22 (analog substrate) and the second substrate 24
(digital substrate) are linked at their respective ends by
the connector 23, and are disposed substantially parallel
to each other within the main body case 20 (see FIG. 8).
An antenna substrate (third substrate) 27 is linked to a
short side of this connector 23.
[0051] As shown in FIG. 6, the antenna substrate 27
has a rectangular shape, a first end side is linked to the
connector 23, and a second end side on the opposite
side from the first end side is a free end. The long antenna

unit 18 is provided to the antenna substrate 27 from the
first end side to the second end side.
[0052] The first substrate 22, the connector 23, the sec-
ond substrate 24, and the antenna substrate 27 are con-
stituted by flexible substrates that are linked to each oth-
er, and the electronic components disposed on the sub-
strates 22, 23, 24, and 27 are electrically connected.
[0053] The base substrate 21 is housed inside the main
body case 20 in a state of being folded small.
[0054] More specifically, as shown in FIGS. 6 and 7,
first, in the second substrate 24, the ground substrate
24b is folded so as to overlap the component substrate
24a, with the linking unit 25 at the center. The ground
substrate 24b is disposed opposite the component sub-
strate 24a with a gap corresponding to the width of the
linking unit 25 therebetween.
[0055] Next, this folded second substrate 24 is folded
so as to overlap the first substrate 22, with the connector
23 at the center. As shown in FIG. 7, the second substrate
24 is disposed opposite the first substrate 22 via the con-
nector 23.
[0056] In the state shown in FIG. 7, the components
mounted on the second substrate 24 and the compo-
nents mounted on the first substrate 22 are disposed
opposite each other. In view of this, in order to prevent
the components mounted on these substrates from in-
terfering with each other, a specific gap is formed, de-
pending on the width of the connector 23 (the height in
the vertical direction in the drawing), between the first
substrate 22 and the second substrate 24. The rectan-
gular antenna substrate 27 is wound along the outer pe-
ripheral portions of the first substrate 22 and the second
substrate 24 so as to cover the outer peripheral portion
of this gap.
[0057] Consequently, as shown in FIG. 8, the antenna
substrate 27 is disposed substantially parallel to the inner
peripheral surface (inner wall surface) 20aa of the upper
case 20a of the main body case 20. As a result, the an-
tenna unit 18 provided on the antenna substrate 27 is
disposed inside the main body case 20, along the outer-
most peripheral side.
[0058] That is, in this embodiment, the long antenna
unit 18 disposed on the antenna substrate 27 is disposed
along the inner peripheral surface 20aa of the main body
case 20.
[0059] Accordingly, the antenna unit 18 is disposed at
a position that is away from other components containing
metal with which there may be an adverse effect (such
as the measurement unit 12, the controller 13, the battery
14, and the communication unit 17), that is, inside the
main body case 20, along the inner wall surface on the
outermost peripheral side. Therefore, with the configu-
ration in this embodiment, the first substrate 22 or the
second substrate 24 on which other components con-
taining metal are mounted do not need to be provided
with a special area around the antenna unit 18 where no
components are mounted.
[0060] As a result, the base substrate 21 can be made
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smaller, so the transmitter 7, which is a communication
device, can be made smaller than in the past.
[0061] In this embodiment, as shown in FIG. 7, the an-
tenna substrate 27 is disposed so as to be wound along
the outer peripheral portions of the first substrate 22 and
the second substrate 24.
[0062] This means that the antenna unit 18 can be
formed in the optimal length by taking advantage of the
flat portion along the inner peripheral surface 20aa of the
main body case 20 on the outer peripheral side of the
first substrate 22 and the second substrate 24. As a re-
sult, communication through the antenna unit 18 will be
more stable.
[0063] Also, a specific gap in the vertical direction is
formed between the first substrate 22 and the second
substrate 24, and more specifically, between the first sub-
strate 22 and the component substrate 24a.
[0064] In this embodiment, this gap is utilized to dis-
pose the antenna substrate 27 at a position correspond-
ing to the gap.
[0065] Accordingly, since the antenna substrate 27 is
disposed in the gap formed between the first substrate
22 and the second substrate 24 of the folded base sub-
strate 21, the base substrate 21 can be made smaller.
This also allows the transmitter 7 to be more compact
than in the past.
[0066] Furthermore, in this embodiment, in order to
make the transmitter 7 smaller than in the past, the first
substrate 22, the connector 23, the second substrate 24,
and the antenna substrate 27 are constituted by linked
flexible substrates.
[0067] This allows the base substrate 21 to be folded.
Also, the antenna substrate 27 can be bent and disposed
in the space on the outer peripheral side of the folded
base substrate 21, so as to follow along the outer periph-
eral portion of the base substrate 21.
[0068] As a result, the space in which the base sub-
strate 21 is installed can be made smaller, so the trans-
mitter 7 can be more compact than in the past.
[0069] Furthermore, in this embodiment, in order to
stably dispose the folded base substrate 21 in the main
body case 20, the antenna unit 18 is formed by a con-
ductive pattern, and in the antenna substrate 27, the front
and rear surfaces of the antenna unit 18 are laminated
with a resin substrate.
[0070] Accordingly, the antenna substrate 27 tends to
maintain a flat state due to the rigidity of the resin sub-
strates.
[0071] That is, as shown in FIG. 5, the antenna sub-
strate 27 is bent in an arc shape along the inner peripheral
surface 20aa of the main body case 20. The antenna
substrate 27 attempts to return to its flat state due to the
rigidity of the resin substrates attached to the front and
rear surfaces, and is therefore pressed against the inner
peripheral surface 20aa of the main body case 20 by this
restoring force.
[0072] As a result, the antenna unit 18 is stably dis-
posed within the main body case 20.

[0073] Also, as shown in FIG. 5, the battery 14 is dis-
posed in the main body case 20. The battery 14 is a
metal-containing component, as are the measurement
unit 12, the controller 13, the communication unit 17, and
so forth, and is a particularly large metal component, and
therefore may have an adverse effect on the antenna
unit 18.
[0074] In view of this, with the transmitter 7 in this em-
bodiment, the battery 14 that supplies power to the con-
troller 13 and the communication unit 17 is disposed in-
side the main body case 20, and the battery 14 is dis-
posed at a position near the inner peripheral surface on
the opposite side from the peripheral surface 20aa where
the antenna unit 18 is disposed.
[0075] Accordingly, since the antenna unit 18 is dis-
posed at a position away from the metal battery 14, the
adverse effect of the battery 14 on the antenna unit 18
can be avoided, and communication can be more stable.
[0076] In this embodiment, the battery 14 is disposed
on the first substrate 22, but the battery 14 may instead
be disposed on the second substrate 24.
[0077] Also, the distal end of the antenna unit 18 pro-
vided on the antenna substrate 27 extends only to in front
of a position close to the battery 14, as shown in FIG. 5.
However, as shown in FIG. 5, the antenna substrate 27
has an extension (non-conducting portion) 27a that ex-
tends farther to the distal end side than the distal end of
the antenna unit 18.
[0078] The extension 27a is a portion of the antenna
substrate 27 through which electricity does not flow, and
is extended to a portion where the gap between the outer
peripheral surface of the battery 14 and the inner periph-
eral surface 20aa of the main body case 20 is at its nar-
rowest.
[0079] That is, the antenna substrate 27 constituted by
a flexible substrate starts out in a flat shape, but is itself
curved along the inner peripheral surface of the main
body case 20. Therefore, the distal end of the antenna
substrate 27 extended to near the battery 14 is stably
disposed in a state in which it is appropriately pressed
against the inner peripheral surface 20aa of the main
body case 20. This also stabilizes the characteristics of
the antenna unit 18.
[0080] On the other hand, if the main body case 20
should be dropped or subjected to excessive vibration
before being attached to the upper arm 2, there is the
risk that the distal end of the antenna substrate 27 may
inadvertently move within the main body case 20, and
as a result the characteristics of the antenna unit 18 may
change.
[0081] In view of this, in this embodiment, as described
above, the antenna substrate 27 itself is further extended
beyond the distal end of the antenna unit 18, as shown
in FIG. 5. The extension 27a is extended to the portion
where the gap between the outer peripheral surface of
the battery 14 and the inner peripheral surface 20aa of
the main body case 20 is at its narrowest.
[0082] As a result, the distal end portion 27a is dis-
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posed in the small gap between the outer peripheral sur-
face of the battery 14 and the inner peripheral surface
20aa of the main body case 20, so the distal end of the
antenna substrate 27 is less likely to be moved inadvert-
ently due to the above-mentioned dropping or excessive
vibration, and the characteristics of the antenna unit 18
can be maintained in an extremely stable state.
[0083] Furthermore, with the transmitter 7 in this em-
bodiment, the first substrate 22 (analog substrate) and
the second substrate 24 (digital substrate) are isolated
via the connector 23 as described above. This prevents
the electrical characteristics of the digital control circuit
from adversely affecting the characteristics of the analog
measurement circuit.
[0084] As described above, with the transmitter 7 in
this embodiment, the base substrate 21 shown in FIG. 7
is folded in order to reduce the size of the transmitter 7
while minimizing adverse effects on the measurement.
[0085] In a folded state, the digital circuit of the com-
ponent substrate 24a of the second substrate 24 is dis-
posed opposite a position close to the analog circuit of
the first substrate 22. Therefore, there is a risk that the
electrical characteristics of the digital circuit may ad-
versely affect the analog measurement circuit.
[0086] In view of this, in this embodiment, as shown in
FIG. 7, in a state in which the second substrate 24 is
disposed opposite a position close to the first substrate
22, the ground substrate 24b is disposed between the
first substrate 22 (analog substrate) and the component
substrate 24a of the second substrate 24a (digital sub-
strate).
[0087] Consequently, adverse effects due to the elec-
trical characteristics of the digital control circuit of the
component substrate 24a can be blocked by the ground
substrate 24b.
[0088] As a result, the electrical characteristics of the
digital control circuit are less likely to have an adverse
effect on the characteristics of the analog measurement
circuit.
[0089] As shown in FIG. 5, the antenna substrate 27
in this embodiment is disposed so as to be perpendicular
to the bottom surface of the main body case 20, but the
inclination may be set so as to be oblique to the bottom
surface, according to the shape of the main body case 20.
[0090] For example, when the shape of the main body
case 20 is a truncated cone shape, the antenna substrate
27 is disposed along the inner peripheral surface of the
main body case 20. Therefore, the antenna substrate 27
may be disposed in a state in which the upper portion of
the antenna substrate 27 is inclined inward in the radial
direction. In this case, the antenna substrate 27 may be
formed in an elongated arc shape, and one end may be
linked to the connector 23.
[0091] Again in this configuration, the long antenna unit
18 is disposed at a position that is away from other com-
ponents containing metal (such as the measurement unit
12, the controller 13, the battery 14, and the communi-
cation unit 17), that is, along the inner peripheral surface

20aa. Therefore, there is no need to provide the first sub-
strate 22 or the second substrate 24, on which other com-
ponents containing metal are mounted, with an area
where no components are mounted around the antenna
unit 18.
[0092] This allows the base substrate 21 to be made
smaller, and as a result, the size of the transmitter 7 can
be reduced.

INDUSTRIAL APPLICABILITY

[0093] It is anticipated that the present invention will
find use as a communication device that performs com-
munication using an antenna unit.

REFERENCE SIGNS LIST

[0094]

1 biological information measuring device
2 upper arm
3 sensor
4 skin tissue
5 base unit
6 sensor unit
7 transmitter (example of communication device)
8 adhesive portion
9 sensor unit mounting portion
10 fitting portion
11 connection terminal
12 measurement unit
13 controller
14 battery
15 temperature sensor
16 storage unit
17 communication unit
18 antenna unit
19 mobile telephone
20 main body case
20a upper case
20aa inner peripheral surface (inner wall surface)
20b lower case
21 base substrate
22 first substrate
23 connector
24 second substrate
24a component substrate
24b ground substrate
25 linking unit
26 ground
27 antenna substrate (third substrate)
27a extension (non-conducting portion)

Claims

1. A communication device, comprising:
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a main body case;
a controller that is provided inside the main body
case;
a communication unit that is connected to the
controller; and
an elongated antenna unit that is connected to
the communication unit,
the antenna unit is disposed along an inner wall
surface of the main body case.

2. The communication device according to claim 1,
wherein the controller is disposed at a position inside
the main body case, away from the inner wall sur-
face.

3. The communication device according to claim 1 or 2,
further comprising a measurement unit that is con-
nected to the controller and measures biological in-
formation.

4. The communication device according to any of
claims 1 to 3,
further comprising a first substrate, a second sub-
strate, and a third substrate that are disposed inside
the main body case,
wherein the antenna unit is disposed on the third
substrate.

5. The communication device according to claim 4,
wherein the measurement unit is disposed on the
first substrate disposed along a bottom surface of
the main body case, and
the controller is disposed on the second substrate
disposed along the bottom surface of the main body
case.

6. The communication device according to claim 4,
further comprising a connector that links the first sub-
strate and the second substrate,
wherein the connector is linked to the third substrate
on which the antenna unit is disposed.

7. The communication device according to claim 6,
wherein the second substrate is disposed opposite
the first substrate via the connector, and
the third substrate is disposed on an outer peripheral
portion of the first substrate and the second sub-
strate.

8. The communication device according to claim 7,
wherein, in a state in which the second substrate is
disposed opposite the first substrate,
the third substrate is disposed at a position corre-
sponding to a gap between the second substrate and
the first substrate.

9. The communication device according to any of
claims 4 to 8,

wherein the third substrate is disposed substantially
parallel to the inner wall surface of the main body
case.

10. The communication device according to any of
claims 4 to 9,
wherein the first substrate, the second substrate, and
the third substrate are constituted by a single flexible
substrate.

11. The communication device according to any of
claims 1 to 10,
wherein the antenna unit is formed by a conductive
pattern, and
a front and/or a back surface of the antenna unit is
laminated with a resin substrate.

12. The communication device according to any of
claims 1 to 11,
wherein a battery that supplies power to the control-
ler and the communication unit is disposed in the
main body case, and
the battery is disposed on an opposite side of the
inner wall surface from the inner wall surface on
which the antenna unit is disposed.

13. The communication device according to claim 12,
further comprising a non-conducting portion that is
provided on a distal end side of the antenna unit be-
tween the battery and the inner wall surface of the
main body case.

14. The communication device according to any of
claims 4 to 10,
wherein the second substrate has a component sub-
strate on which the controller is disposed, and a
ground substrate on which a ground is disposed.

15. The communication device according to claim 14,
wherein, in a state in which the second substrate is
disposed opposite the first substrate,
the ground substrate is disposed between the com-
ponent substrate and the first substrate.

16. The communication device according to any of
Claims 1 to 15,
wherein the main body case is formed in a dome
shape.
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